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MATERIAL COMPARISON CHARTS 
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Compressive Strength 


Flexural Strength 
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Young's Modulus of Elasticity 
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ОЮ KYOCERA 


Thermal Expansion 


Thermal Conductivity 
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Я Tr Ceramics : Kyocera condition 
Chemical Durability ( Metals: 30 min boiling ) 
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60% HNO3 95% H2S04 
(Nitric Acid) (Sulphuric Acid) 
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30% NaOH 
(Sodium hydroxide) 


Weight Loss by Erosion (mg/cm2) 
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Unit Conversion Table 
liStress WiThermal Conductivity 


MPa or N/mm2 kgf/mm? psi(-Ibf/in2) W/(m * К) kcal/(m-h-"C) | cal/(cm:sec- C) 
1 1.020 x 10-1 1.450x 102 il 8.600 x 10-1 2.389 x 10-3 


9.807 1 1.422x 103 1.163 1 2.778 X 10°3 
6.895x103 | 7.031 x104 1 4.186 x 102 3.600 x 102 1 
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ОЙ KYOCERA 


CHARACTERISTICS of Kyocera Fine Ceramics (1) 


mm MALIE ALUMINA (ALO;) 
Material Code (Old) A482R A459 A445 A471 A473 A484 A476 A479 
Material Code (New) AO482R | AO459K | AO4450 | AO4710 | АО47ЗО | АО484О | AO4760 | AO4790 | 
Арреагапсе Porous Dense 
Color Pink Russet Dark Brown White White White White White 
Content (%)| А0 89 90 92 92 92 96 99 
High Mechanical Strength, High Temperature Resistance, High Frequency Insulati 
@HighHeat ^ eGoodfor  |® Light © Wear © Good for © Wear * Good ° Hard and 
Resistance Metallizing Intercepting, Resistant Metallizing, Resistant Surface Chemically 
Main Characteristics ө High Heat © Mechani- Smoothness | Stable 
Dissipation cally Strong 
* Welding eMagnetron |®IC Packages |@ Liner e|C Multi ^ |eWire- Drawing |e Hybrid IC * Heat, 
Noale * Pulverizer Layer Parts, Substrates Corrosion 
F AAF © Nozzle Tor Packages, | @ Capstans, and 
Main Applications Spas ө Electron- Mechanical Wear 
e He tube Seal Rings Resistant 
Housing Parts 
Density (*1) g/cm? JIS R 1634 3.6 3.6 3.8 3.6 3.6 3.6 3.7 3.8 
Water Absorption % JISC 2141| 06 0 0 0 0 0 0 б 
© | Vickers Hardness HV9.807N GPa JISR 1610 9.0 12.1 12/7 11.8 12.3 12.3 137 15.2 
a 
© | Flexural Strength З P.B. MPa JIS R 1601 120 310 320 390 340 370 350 310 
о 
e . 
= | Compressive Strength MPa JIS R 1608 = = = E 2,300 - - 2,160 
о ae 
=з | Young's Modulus of Elasticity GPa 160 280 320 280 280 280 320 360 
2 : z JIS R 1602 
5 | Poisson's Ratio = 0.17 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
о 
=| Fracture Toughness (SEPB)| MPa - m" | ЈІЅ В 1607| – - - - - - - 3—4 
‚© | Coefficient |40 — 400°C 74 7.0 7.8 7 6.9 6.8 nte Do 
ge one neat — x10*/K |JISR 1618 
| Expansion |40 — 800°C 7.5 7.9 8.1 7.9 7.8 al 7.9 8.0 
© 
Е ШОУ, 20°С | W/(m · К) | JISR 1611 8 14 12 16 18 17 24 29 
| Specific Heat Capacity | J/(g: К) | JISR 1611 0.75 0.75 0.75 0.79 0.78 0.78 0.78 0.79 
Ф | Thermal Shock Put in Water, 9 = = 
= Temperature Difference Relative Method) С JIS R 1648 320 200 200 200 200 200 
8 | Dielectric Strength | kV/mm 12 15 12 16 16 14 15 15 
= 
= 20°С > io" > 10" 10" 2» 10" > 10 25 10" > 10^ 2^ 
+ | Volume о 
9 Eu С О ·ст 107? 10" 10’ 10” 10” 10? 10^? ПОС 
© | Resistivity 300 © 
5 500°C JISC 2141 | 10 10° 10° 10° 10^ 10? 10? 10? 
— | Dielectric 
© | Constant (1MHz) — 8.4 8.8 9.8 8.9 9.0 8.9 9.4 9.9 
‘= | Dielectric -4) 
= | Loss Angle (1MHz) (x 10°) 180 6 20 6 6 9 4 2 
Ф Е 
ш | Loss Factor (х 10%) 1,500 52 190 53 54 80 38 20 
8) Nitric Acid (60%) 90°C 24H - — = - 0.32 0.14 = 0.10 
= E (Weight Loss) 
35) Sulphuric Acid (95%) 95°C ,24H 2 — - = = - 0.65 0.34 - 0.33 
ЕЕ mg/cm 
ё) Sodium Hydroxide (30%) 80°C ,24H = - - - 0.91 0.95 - 0.26 
The values are typical material properties and may vary according to products configuration and manufacturing process. For more details, Please feel free to contact us. 
* 1: All values for apparent density and bulk density are the same, except for A482R which lists apparent density only. 
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CX KYOCERA 


1kgf/mm? = 9.807MPa 


1ical/(cm + вес. °С) = 418.6W/(m - К) 


CORDIERITE STEATITE FORSTERITE 
SAPPHIRE | (моо - 24,0, ° 550) | — (MgO- SiO) (2MgO = SiO) 
A479M A601D 
A479S А4790 А4805 AG01L SA100 CO220 CO720 $210 | S211 | F1120 F1023 
AO479M AO601D 
АО4795 | додтос | А04805 | 'Aoeoi[ SA100 CO2200 | CO7200 | SO2100 | SO2110 | F11200 F10230 
Dense Dense Dense Dense Dense 
Ivory Ivory Ivory Ivory Transparent Gray Gray White |Dark Brown Light Yellow 
99.5 99.5 99.7 99.9 99.99 = = = = = = 
on, High Chemical Resistance Single Crystal * Very Low Thermal * Thermal * Good * Good * High Thermal 
Expansion Insulator Light Surface Expansion 
eHardand |® High Chemical! € Good Anti-Plasma, * High Heat * Light Weight Shield Finish 
Chemically | Resistance, | @ Wear Resistance Resistance, 
Stable, * High Purity * High Chemical 
Fine Grain Resistance e Void Less 
Strong and 
Smooth 
ePump * Wear Resistant Parts eThin Film Substarates, |® Lithography Stage * Various e Substrate 
eShafts * Chemically Ressitant Parts * Windows, Component Circuit For 
eSemiconductor Processing * Chemically Resistant — e Wafer Inspection Stage) Parts Resistor 
Equipment Parts Parts Component * Core For 
eSEM/TEM Resistor 
3.9 3.9 3.9 3.9 3.97 2/5 2.5 2.8 3.1 3.0 3.0 
0 0 0 0 0 0 0 0 0 0 0 
16.0 157 172 IS Surfacea | 22.5 8 8.5 5.8 6.7 7.3 5.9 
360 370 380 400 эмсе а | “eda 190 200 190 220 180 160 
2,350 = = = 2,940 = = = = = = 
370 370 380 380 470 140 145 120 130 150 150 
0.23 0.23 0.23 0.23 = 0.31 0.31 0.22 0.22 0.24 0.24 
4 = = 5) (S) = i e 1149 = = = = 
Parallel t 15 (40C— 400°C) | 1. 
7.2 7.2 7.2 7.2 шо Е И TA 9.2 9.7 10.1 
Vertical t 
8.0 8.0 8.0 8.0 "cocer 8.0 10.4 = = 
32 32 32 34 41 4 4 2 3 5 5 
0.78 0.78 0.79 0.78 0.75 0.71 == 0.75 0.72 0.78 0.75 
250 = = s = = 400 = = = = 
15 15 15 15 48 19.1 19.3 18 14 | 19 
>ч" > 10“ 29^ S” > 10" 210)" >10“ a Om > 10° > 10" > 10“ 
10° 10° 10" 10° = 10” 10° 10° 10° 10° 10° 
10^? 10^? 10? 10)“ 10" 10)“ 10" 107 107 100)“ 10° 
Parallel to Axis с AALS 
9.9 9.9 9.9 9.9 VAOS 93 4.9 4.9 6 8 6.5 6.5 
1 1 1 1 <1 9 8.5 18 750 3 5 
10 10 10 10 = = = 108 6,000 20 30 
0.07 = 0.05 0.03 = 0.00 = = = = = = 
0.25 = 0.22 0.19 = 0.00 = = = = = = 
0.05 = 0.04 0.03 = 0.00 = = = = = = 
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ry KYOCERA 


CHARACTERISTICS of Kyocera Fine Ceramics (2) 


Material YTTRIA SILICON CARBIDE SII 
Item (ү0) ШЕШ (SiC) 
Material Code (Old) YO100A Т716 | T716H | T792H | SC211 | SC1000 SN201B 
Material Code (New) YO100A TO7160 | TO716H | TO792H | SC2110 | SC1000 SN201B 
Appearance Dense Dense Dense 
Color White Light Brown | Light Brown | Grayish Yellow} — Black Black Black 
Content (%) = = = = = - - 
e Good Good Surface Finish e High Temperature 
Plasma Strength 
Resistance | @CaTiO; eBaTiO, |eHigh Chemical 
Resistance, Excellent 
: PE Thermal 
Main Characteristics e Conductivity 
eFracture ө Chemical 
Toughness Resistance 
e SPE Parts e Slider Pads for Disk Drive Heads | € Mechanical Seal, 
e High Temperature 
А ЕРТЕ Resistance Parts 
Main Applications 
Density (+1) g/cm? | JIS R 1634 49 3.9 4.0 45 3.2 3.16 3.2 
Water Absorption % JIS С 2141 0 0 0 0 0 0 0 
S | Vickers Hardness HV9.807N GPa JIS R 1610 6.0 8.5 8.8 8.1 22.0 23.0 13.9 
5 Flexural Strength З Р.В. MPa | JIS В 1601 130 320 320 230 540 450 580 
со 
S Compressive Strength MPa JIS R 1608 = = = = = - = 
* Young's Modulus of Elasticity | GPa 160 260 270 180 430 440 290 
2 2 В JIS R 1602 
S | Poisson's Ratio = = - – – 0.16 0.17 0.28 
со 
= | Fracture Toughness (SEPB) MPa-m'”| JIS R 1607 14 - - - 4-5 | 2-8 4~5 
& | Coefficient 40 — 400°C 72 11.5 11.5 9.6 a7 32 24 
12 ones x 10%К | JIS R 1618 
£ | Expansion 40 — 800'C 7.6 12.1 12.1 - 44 44 3.2 
© 
2 ШОШ 20°С W/(m - K)| JIS R 1611 14 £ 4 2 60 200 ee 
t Specific Heat Capacity J/(g * K) | JIS R 1611 0.45 0.71 0.71 0.59 0.67 0.67 0.64 
2 i O 
ы Dis ЕС КҮ Method) С JIS А 1648 = ш Е ш 400 x 550 
© | Dielectric Strength kV/mm 11 = - = = = = 
5 20°С >10" w | w | 10° 10° >10“ 
+ | Volume 9 
9 AEn . Ow = = = 404 10° 10? 
© | Resistivity Super p s ean 2 Е 
5 500°C JIS C 2141 107 - = = 10° 10° 10" 
в | бшш _ | (IMHZ = 11 ШК ЖЕЕ = 
Б Berge | MHz) | (x 10%) 5 -o  - t 
ш | Loss Factor (х 10%) 55 - = = = = = 
g| Nitric Acid (60%) 90° ,24H |. - - - - 0.04 = 0.00 E 
2 a = (Weight Loss) 
BS) Sulphuric Acid (95%) 95°C ,24H a — = = - - 0.01 = 0.00 - 
gS - 2 mg/cm Я К 
&&| Caustic Soda (30%) 80°C ,24H = - - - =0.00 | 20.00 - 


The values are typical material properties and may vary according to products configuration and manufacturing process. For more details, Please feel free to contact us. 
* 1: All values for apparent density and bulk density are the same, except for A482R which lists apparent density only. 
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LICON NITRIDE ALUMINIUM NITRIDE ZIRCONIA 
kN, (AIN) (210, CERMET 
SN240 SN241 AN216A | AN2000 2220 Z201N ZTO1N Z21H04 TC30 
SN2400 SN2410 AN216A | AN2000 Z02200 ZO201N ZO701N Z21H04 TC0300 
Dense Dense Dense Dense 
Black Black Gray Ivory Yellow Ivory Ash Black Black Silver 
= = ms АЙМ = = = = = 
99.9 
e High Temperature Strength ° High Electrical Insulation, e High Mechanical Strength, ° High Mechanical 
* Wear Resistant * High Thermal Conductivity e Excellent Wear Resistance, Strength, 
* Excellent Thermal Shock e Good Surface Finish, e Excellent Wear 
Resistance e High Fracture Toughness Resistance, 
e Light Weight e Excelent Thema] e High Purity, PER US 
; 7 ‚„ | eGood esistance, 
e Haigh _ |@High Thermal | e Conductivity е ө Electrical Conductivity 
Strength, High | Conductivity кол 
Temperature 
Durability 
* Anti Wear Liner * Heat Uniformity e Pump Parts, Dies, Knives, e Cutting Tool Tips, 
e Powder Equipment Parts, e Cutting Blades, Spikes, e Wear Resistant Parts, 
e Molten Metal Parts e High Temperature © Club Faces, Scissors * Metal Forming Tools 
; Treatment Fixtures, 
* Metal Forming Tool оета айву 
Processing 
Equipment Parts 
3.3 3.2 3.4 3.2 5.6 6.0 6.0 5.6 6.0 
0 0 0 0 0 0 0 0 0 
14.0 13.8 10.4 ale 10.7 12.3 12.7 10.8 16.2 
1,020 790 310 220 750 1,000 1,470 710 1,470 
= = = = = = = = 3,430 
300 290 320 310 200 200 220 210 440 
0.28 0.28 0.24 0.24 0.31 0.31 0.31 = 0.21 
7 @ = 7 = = qc G) 4—5 4~5 3~4 = 
2.8 2.9 46 46 10 10.5 10.8 10.3 7.4 
3.3 3.5 5.3 52 10.5 11.0 11.3 11.4 8.3 
27 54 150 67 3 3 3 3 17 
0.65 0.66 0.71 0.72 0.46 0.46 0.46 0.48 = 
800 900 = = 450 300 350 m 310 
13 12 14 16 13 11 = = = 
>10" >10“ >10“ >10“ »10^ ilo"? = 10° 10° 
10° i" 10" 10" 10° 10° = = = 
ПО 10" 10° 10° 10° 10° = = = 
9.6 9.6 8.6 8.5 28 33 = = = 
19 18 3 2 17 16 = = = 
= = 26 17 476 520 = = = 
Tel 0.18 = = == = 0.00 = 0.00 = 6.0 
0 0 = = = 0.04 0.04 = 0.26 
0.22 0.07 = = = 0.08 0.08 = 0.02 


1kgf/mm? = 9.807MPa 


1са/ (ст * sec * °C) = 418.6W/(m • К) 
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<JAPAN: Headquarters> 
KYOCERA Corporation СІ wes  global.kyocera.com/prdct/fc/index.html 


Corporate Fine Ceramics Group 
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Tel:+1-847-981-9494 Fax:+1-847-981-9495 200001 
Boston, MA Tel: +86-(0)21-5877-5366 Fax: +86-(0)21-5888-5096 
24 Superior Dr, Suite 106, Natick, MA 01760 Shenzen 
Tel: +1-508-651-8161 Fax: +1-508-655-9139 Unit 06-08,29/F,AVIC Center NO.1018 Huafu Road, 
Mountain Home, NC Futian District, Shenzhen, Guangdong, 518033 
100 Industrial Park Rd, Hendersonville, NC 28792 Tel: +86-(0)755-8272-4107 Fax: +86-(0)755-8279-0487 
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Tel:+1-512-336-1725 Fax:+1-512-336-8189 
Vancouver, WA KYOCERA Asia Pacific,Ltd. 
5713 East Fourth Plain Blvd.,Vancouver ,WA 98661 Taiwan 
Tel:+1-360-696-8950 Fax:+1-360-696-9804 8FL., No.101, Sec.2, Nanjing East Road, Taipei 10457, Taiwan 
Tel:+886-(0)2-2567-2008 Fax:+886-(0)2-2567-2700 
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<EUROPE> 298 Tiong Bahru Road, #13-03/05 Central Plaza, 168730, Singapore 
KYOCERA Europe GmbH Tel:+65-6271-0500 Fax:+65-6271-0600 
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Fritz-Mueller-Strasse 27, 73730 Esslingen, Germany 11B, Kingston Tower, Block 2, Lot 1, Acacia Avenue, 
Tel:+49-(0)711-93934-0 Fax:+49-(0)711-93934-950 Madrigal Business Park, Alabang, Muntinlupa City 1780, Philippines 
Neuss, Germany Tel:+63-(0)2-771-0618 Fax:+63-(0)2-775-0532 
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Tel:+49-(0)2131-1637-0 Fax:+49-(0)2131-1637-150 KYOCERA Asia Pacific (Thailand) Co., Ltd. 
Thailand 
KYOCERA Fineceramics Ltd. 1 Capital Work Place, Building 7th Floor, Soi Chamchan, Sukhumvit 55 
U.K. Road, Klongton Nua, Wattana, Bangkok 10110, Thailand. 
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